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Objective: If the aortic arch is clamped between the brachiocephalic trunk and the
left common carotid artery and the brachiocephalic trunk is also clamped, the total
ascending aorta can be replaced without circulatory arrest. Candidates for this
technique need to have the following characteristics: preoperative demonstration of
Willis polygon patency by means of transcranial Doppler ultrasonography, preop-
erative computed tomographic scan that shows no calcification in the arch or in the
brachiocephalic trunk, and preoperative or intraoperative evidence of separate
origins of the brachiocephalic trunk and the left common carotid artery.
Methods: In three different institutions (with different time frames in each) from
December 2000 to December 2001, the possibility of replacing the total ascending
aorta without circulatory arrest was evaluated in 14 cases. In 10 of them it was
possible (feasibility of 71.4%). During the procedure continuous electroencephalo-
graphic monitoring was performed.
Results: No patient died in the early or midterm follow-up. None of the patients had
any cerebral complications. The electroencephalographic activity was normal dur-
ing the period of brachiocephalic trunk occlusion. In 5 patients a postoperative spiral
computed tomographic scan showed good surgical results.
Conclusions: The technique described here allows replacement of the total ascend-
ing aorta without circulatory arrest in selected cases. Furthermore, the evidence of
lack of right cerebral hypoperfusion in all the procedures we performed allows
future exploration of the possibility of avoiding cerebral monitoring.
Total replacement of the ascending aorta is generally obtained with ashort period of circulatory arrest at various temperatures with andwithout antegrade or retrograde cerebral perfusion. We describe herea technique (as theorized by M.S.) that in selected patients allowsreplacement of the entire ascending aorta in normothermia withoutany circulatory arrest.
Material and Methods
Background
In about 95% of cases the Willis polygon is widely anatomically and functionally open.1 This
ensures the perfusion of the right side of the brain through the left carotid artery and the left
vertebral artery. With a simple examination (transcranial Doppler), patency of Willis polygon
can be detected. In these patients, the brachiocephalic trunk (BCT) can be occluded during a
surgical procedure without reduction of right cerebral flow. Maintenance of sufficient flow
can be monitored by continuous electroencephalographic activity recording. The ability to
occlude the BCT allows crossclamping of the aortic arch between the BCT and the origin of
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the left common carotid artery (LCCA), making possible the
replacement of the whole ascending aorta without any circulatory
arrest.
Patient Selection
Candidates for this technique are patients who need total ascending
aorta replacement and have the following characteristics: preoper-
ative transcranial Doppler ultrasonography that demonstrates Wil-
lis polygon patency, preoperative computed tomographic scan that
shows no calcification in the arch or in the BCT, preoperative or
intraoperative evidence of separate origins of the BCT and the
LCCA, and preoperative or perioperative evidence of extensive
atheroma in the aortic arch wall.
Surgical Technique
The patient is monitored as usual, with added leads to record the
electroencephalographic activity. The femoral artery is cannulated
as well as both venae cavae or the right atrium directly, according
the presence or absence of an additional cardiac procedure. The
aortic arch is dissected, and the BCT is encircled with a tape.
During the first part of the procedure the ascending aorta is
crossclamped as usual, and the BCT is occluded for 20 minutes to
evaluate the effectiveness of the single LCCA–left vertebral artery
perfusion. When necessary, the aortic arch is pulled proximally to
better expose its middle portion and is crossclamped between the
BCT and the LCCA. The BCT is again occluded and the ascending
aorta resected (Figure 1). A tubular graft of appropriate size is
sewn with a polypropylene suture (Figure 2).
Clinical Experience
From December 2000 to December 2001, a total of 10 patients in
three different institutions (with different time frames in each
location) underwent total ascending aorta replacement with the
technique described here. In 4 other investigated cases the tech-
nique could not be applied because of abnormal origin of LCCA
from the BCT in 3 cases and arch calcifications in 1 case. Table 1
shows preoperative data. In the same period, 4 patients had aortic
arch surgery and 24 had regular distal ascending aorta clamping
for partial ascending aorta replacement.
Results
Perioperative and postoperative data are shown in Table 2.
Applicability of the technique was 71.4% (n  10/14). In
addition to total ascending aorta replacement, 6 patients
underwent aortic valve replacement, 1 underwent aortic root
replacement, and 2 underwent coronary artery bypass graft-
ing. No patients died in the early or midterm follow-up
periods. None of them had any cerebral complications. The
electroencephalographic activity was normal during the pe-
riod of BCT occlusion, demonstrating that right brain per-
fusion through the left carotid and vertebral arteries is safe
if the Willis polygon is properly working. Spiral computed
tomographic scans performed in 5 patients showed good
surgical results.
Discussion
Total ascending aorta replacement is generally accom-
plished with a short period of circulatory arrest. Even if this
strategy is safe, cardiopulmonary bypass time is increased
and the patient is exposed to some potential complications,
such as organ malfunction, excessive bleeding, and cerebral
edema or focal lesions.2 Furthermore, patients with border-
line dilated aortas associated with aortic valve pathologic
conditions sometimes to avoid circulatory arrest do not
undergo replacement of the total ascending aorta, because
the potential complications are not justified by clear litera-
ture data. The technique described here, which has not
Figure 1. Intraoperative view (from below). BCT is occluded and ascending aorta is resected.
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previously been reported to the best of our knowledge,
allows in selected cases replacement of the total ascending
aorta during a conventional normothermic or mildly hypo-
thermic cardiopulmonary bypass provided that the Willis
polygon works properly (if not, selective perfusion of in-
nominate artery, directly or through the right subclavian
artery, can be considered). The use of electroencephalo-
graphic monitoring may be cumbersome, but the procedure
is done on an elective basis and thus its timing can be easily
adapted to the necessities of the neurologist. Furthermore,
the evidence of lack of right cerebral hypoperfusion in all
the operations that we performed allows us to explore the
possibility of avoiding cerebral monitoring in the future.
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Figure 2. Intraoperative view (from below). Tubular graft of appropriate size is sewn.
TABLE 1. Preoperative data (n  10)
Age (y) 62 12
Female sex (No.) 5
Hypertension (No.) 8
Aortic valve stenosis (No.) 5
Aortic valve regurgitation (No.) 2
Coronary disease (No.) 2
Ejection fraction (%) 70.2 3.9
TABLE 2. Perioperative and postoperative data (n  10)
Aortic crossclamp time (min) 88 15
Cardiopulmonary bypass time (min) 105 30
Reoperations for bleeding (No.) 3
Awaking time (h) 4 3
Ventilation time (h) 13 13
Time to extubation (h) 15 13
Deaths (No.) 0
Cerebrovascular accidents (No.) 0
Acute renal failure (No.) 2
Bleeding (mL/12 h) 663 445
Transfused patients (No.) 8
Intensive care unit stay (h) 23 13
Hospital stay (d) 10 8
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